Abstract
Introduction
The requirements of an efficient Information System are: 1) easy access to clinicaI data and reports from the instrumental lab; 2) access to image archives for analysis and comparisons; 3) quickness in retrieval of images and reports from large archives; 4) immediate avaiIability of the instrumental lab output for all the involved clinical departments; 5 ) a standard arrangement of the whole set of clinical data (inctuding images) to allow easy interchange with other external healthcare units; 6) safety of transactions and access to "private" data. By focusing the attention to the archives of digital images, the actual services are restricted to image saving and simple recovery on the basis of simple queries (eg., identification data of the patient).
At present, the DICOM standard rules storage, transferring and sharing of cardiac images provided by different modalities, such as Magnetic Resonance Imaging, Nuclear Medicine, Computer Tomography, Digital Angiography, Digital Radiology, employing headings for the' correct patient, healthcare and protocol association, together with image display and security 11 1. 
2, Methods
A network-based local information system [ 5 ] has been set up at the CNR Institute of Clinical Physiology (IFC), by linking the digital radiology acquisition system, the computerized clinical report workstations, the administrative office, and the core of the system, a DICOM server hosting demographic, clinical and pictorial data, into a stand-alone functional island, and developed by using Open Source tools [6] .
As a product for the project FAD (Digital Archives and Funds) of the Italian Cultural Ministery, a complex system has been realized at the the CNR Computational
Linguistics Institute of Pisa [7] , mainly organized as computational modules for the management (eg. browsing, annotation and analysis) of digital libraries of ancient manuscripts, for philologic research and classification purposes. The tool is characterized by hardware and software components, which make an authorized operator able to access archives of digital images (originally scanned manuscripts), to view selected records, to annotate observations, and to store them in a way that transforms the original archives into multidimensional databases. The software functions, aside the classical browsing tools, allow dynamic as well as interactive segmentation of the images, tagging, and annotation, creating XML compliant interchange files, following the Text Encoding Initiative standard rules [3] .
The FAD system has been adapted and arranged to fit both the clinical radiographic archives and the F C Radiology department information system. Owing to the main purpose to give, in this first prototype, an orientative pictorial delineation of the regions of interests, a JPEG compressed copy of the original DICOM image was used. Many of the original tools of the FAD application could be applied, just excluding the script transcriber (OCR functionality) as it was unuseful for the present project.
Text input derives from the radiologic report database, so to allow the operator to associate sentences to each region of interest set on the image. Also local notes can be added by the operator to focus the observer attention by means of synthetic propositions. Tagging of the words is performed by discriminating and classifying each world. For each image, ail the words, are analyzed by tools provided by computational linguistics, so to create indexes of single words, lemmas or sentences, to be classified as keywords or keysentences. This operation can be performed semi-automatically if supported by suitable dictionaries, particularly needed when medical tenns have to be aknowledged. The indexed keywords are available for the information retrieval tools, making the operator able to perform complex longitudinal as well as transversal searches through the image database, by selecting sets of images to which the keys are associated. 
Results

4.
Discussion and conclusions
The capability to associate annotations to parts as well as to whole records of digital image archives opens the doors towards a different employment of digital archives. In facts, this tool represents the first step to improve the informatic management of the digital document, to realize new tools and services to a user-friendly access of digital image libraries, to allow more easy and complete archiving, management, browsing and use of actually not accessible neither classified digital image archives also through Internet linking, to promote digital image clinical and research approaches; to create the basis for future developments of tools for safety and security of digital image archives and network transfers.
This type of approach with multidimensional databases containing images w i t h structured information, can be advantageous when many users will exist, spread an a geographical network. In this optic, it is important to define a common dictionary and an appropriate semantics so that more databases of this kind c w be crossed to get more meaningful and exhaustive answers. The operator behave like a "clinical image librarian" which can characterize each image and region of interest, by a suitable association of notes, words and sentences, which integrate any automatically detected information on image pictorial properties and features. The computational linguistic approach makes it possible that complex text information could be destructured into simpler elements, to be used to create transversal and longitudinal links and paths to determine different point of views and classification approaches of the database.
The tagged text, saved in XML format, and obeying to a standard system of rules, improves the management, navigation through the database, by allowing the generation of associations between different records, which are naturally characterized by any included simple or complex information. The system appears able to give a challenge to the solution to the further problem to. transmit any information (text andlor related images) to external users, so to be available in different clinical environments. In protocol, specifically, to create flexible, cost effective approaches, standards, guidelines, methodologies, and enable healthcare information system interoperability and sharing of electronic health records. One of the new aspects in the third version of the protocol is the evolution of information encoding by using native extensible markup language (XML) [lo] to describe the grammar or syntax of the language of healthcare and define it with information tags. XML technology offers users of the HL7 standard a plethora of additional possibilities to tighten medical interface specifications and expand data exchange possibilities, for instance by transferring information between different databases. Though a prototype, this implementation represents the starting point for the future of the diagnostic, didactics and of the research in medical environment: it is the method to exploit the lost computer patrimony on innumerable bases of clinical image data. 
